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= CAWA

% Auswartiges Amt Fu n d I n g

= Funded by the German Federal
Foreign Office

= Project phases 2008-2011, 2012-
2014, 2015-2017

= Phasing out 2018-2019

=  Part of the German Water Initiative for
Central Asia - the so-called ,Berlin

Process*
— GIZ programme TWMP
prog V\{\[asserverbindet—
_ : 2GR
— Research project CAWa 3 Zusam;eenziﬁgmesl}gﬁirheit

— Master Programme ,,Integrated The German Foreign Minister Steinmeier opening the ,Water
Water Resou rces Ma nagement“ at Unites” Conference in Berlin in Aprll 2008.

German-Kazakh University



= CAWA

Topics and Partners
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= CAWA

REGIONAL
HYDROMETEOROLOGICAL
MONITORING

eeeeeeeeeeeeeee



... 000n0n0n0n0n0n0n0n0n0n0n0nnnnnn-......................---..-.,--/ .66 _,
==CAWA " REGIONAL HYDROMETEOROLOGICAL MONITORING

= Limited observations
at high altitudes

= Water resources are
stored at high
altitudes
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==CAWA " REGIONAL HYDROMETEOROLOGICAL MONITORING
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Meteorological sensors:
v'Air temperature
v'Relative humidity

v'Air pressure

v'"Wind speed & direction

45N

A0°NA

v'Precipitation

v'Insolation

v'Solar radiation | R
v'Soil temperature el
v'Snow depth | .

v'Snow density




==CAWA _
Station data
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= CAWA

Re-establishment of MB measurements

In cooperation with University of Fribourg and CAIAG
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= CAWA

CLIMATE IMPACT ASSESSMENT ON WATER
RESOURCES AND GLACIERIZATION



== CAWA
A hotspot for climate change
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= CAWA

O US|ng Seml- I Lakes / Reservoirs
distributed
hydrological model

WASA

« Dynamical glacier
evolution approach

« Multiobjective
calibration using
glacier MB,
satellite SCA and
discharge

CLIMATE IMPACT ASSESSMENT IN NARYN, KARADARYA AND
ZERAFSHAN BASINS

4 Hydoposts
= Meteostations

River
[ Glaciers
E Subbasins

Elevation [m]
— High : 5500

« Naryn basin (Area ~ 52.000 km?)
« Karadarya basin (Area ~ 11.700 km?)

« Zerafshan basin (Area ~ 12.000 km?)




=CAWA Temperature and precipitation changes based
on IPCC CMIP5 scenarios
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== CAWA
Glacier decrease in Central Asia
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“=CA%nterannual variation of water availability Naryn
Basin
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= CAWA

SEASONAL RUNOFF FORECAST
AND DROUGHT MONITORING




= CAWA SNOWMELT MAIN SOURCE FOR SEASONAL DISCHARGE

Manual observation

o Observations mainly in low
altitutes

o) Point data - spatially less
representative due to

heterogeneity | IS 1. Operational processing
s § 2. Cloud obscuration

Limitations

RS observation

River

Spatially distributed feature M Arl Sea

Elevation

Continuous daily time series  mm 8183

2 TR i T \g 4
o  Observations also in remote & gl e h
areas - MODIS SC quality check in CA
o Limitations due to cloud
cover ~93.1%

o) Freely available

Gafurov et al., 2013, Hydrol. Res.



= CAWA

MODSNOW OPERATIONAL TOOL

\égk ? ¥

TERRA & AQUA CAWA METEO
OBSERVATIONS NETWORK
-} e ]
— @ MODSNOW @ —
NSIDC OPERATIONAL i
SERVER SERVER

TOOL

HDF MERGE, TIFF
CONVERSION &
PROJECTION

Input: Raw MODIS @
snow cover tiles in

HDF format
Output: Merged @

= "oé” “7’7":; as: OBSERVED IN-SITU SNOW DATA
€0
PROCESSING POST
Input: Raw radiation data PROCESSING &
Output: Daily snow cover time series VISUALIZATION

Input: Cloud free
snow cover as ASCIl
Output: Daily snow

report as .PNG
/ CLOUD REMOVAL \
= =
| Step 1: Terra and Aqua data combination :

BASIN MASKING &
AsCll
CONVERSION

=

Input: Merged snow
cover as GeoTIFF

Output: Basin
specific snow cover
as ASCil

=
{ Step 8: Multiple snow onset and melt dates :

Input: Basin specific snow cover as ASCIl
Output: Cloud free snow cover as ASCIl

- Installed on a local computer as
scheduled task

- Daily update of SCA data for pre-defined
basins without user interaction

- Operational and non-operational mode

- Includes cloud elimination (even under
continuous 100 % cloud cover)

- no snow
- water
- cloud

snow

N

~ implementation in CA  «. .\
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Gafurov and Bardossy, 2009, Gafurov et al. 2016



| .
> CAWA Snow cover distribution and statistics for the Karadarya basin (2014-04-07)

I ! 1 1 ! 1 ! 1 Total snow cover: 70.72%
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APPLICATION FOR SEASONAL FORECAST

= CAWA

= Forecast for 13 river basins
= Area range 239 km2to 288,000 g ! g
km?2 i°] i,
= Development of generic tool for B 0 .
deriving statistical forecast models “ - ]
driven by: )
* MODSNOW derived snow cover area g °] 3
(SCA) i
* Monthly observed precipitation ;
« Monthly observed temperature .. s §
- Antecedent discharge E it
= Qutput: mean seasonal discharge %
for April - September T B s B
° ; O March H June

2000 2005 2010 2015

Apel,.., Gafurov, 2017
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= CAWaA

Spatial distribution of water resources in CA
(including GW) using GRACE data

Gafurov et al., in prep



= CAWA

CAPACITY BUILDING



= CAWA

Capacity Building

Trainings

= Short-term vocational trainings for
professionals in project specific
technologies and methods

= Research stays at German partner
institutions

= Annual Regional Summer School at
the German-Kazakh University in
Almaty

= Supervision of master and PhD

theses ———
Policy Brief ...

Operational tools
= MODSNOW

= WUEMoCA

= SDSS




= CAWA _ o
Capacity Building | .cerna S -
2009-2014 ocational trainings
Phase II-1l
35 2014-2016 Summer schools 69
Phase ll| o
30 Since 2016 Research visits 8

25

20

Number of participants




= CAWA

CAWA SCIENTIFIC CONFERENCE IN 2018

APPROXIMATE DATE: OCTOBER, NOVEMBER
2018

LOCATION: ALMATY
OFFICIAL ANNOUNCEMENT IN FEB 2018

EVERYONE IS WELCOME!
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